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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING COLOR TONER, ITS PRODUCTION 
AND COLOR IMAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To provide an electrostatic charge image developing color toner excel lent in 
granulation property and static charge characteristic. 

CONSTITUTION: In the electrostatic charge image developing color toner having a color toner 
particle containing at least a binder resin and a coloring agent, the color toner particle (1) is 
formed by preparing a polymerizing monomer composition by mixing a mixture containing at 
least a polymerizing monomer, the coloring agent and a polymerization initiator, dispersing the 
polymerizing monomer composition into a water based medium to granule and polymerizing the 
polymerizing monomer in the water based medium and the coloring agent (2) is an organic 
pigment fine particle or organic dye having 0.1-80mJ/m2 quantity of heat of adsorption in n- 
heptan. 
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(Cfc(t*ttJS*<1 0 0- 1 075-tz>^X h-^X(7>tBffl 

(DtO)^Li\ i o o-tz>^x h— *x5fc9S-ei*« 
dtt*i*iooii»a«o. i-i oMSflflM-r 

[0 0 4 5] *%«(*4i-C(DX$tt«Bi*(Da$SA]* 
*<9 0%JSl±!=a:*itfa»*f»JhLr t ht-W?!)^ 
»Lt*tti:44*li*<fty, *^»*n*3b<9 7-9 

[0 0 4 6] L^Lfcjb<t>* Z(Dt>^- h:J— ffi^+lz 
[004 7] SSM^ (iM^J5^7b<3it;lconTSa- 

<l±1. O O O p pmJilTlr66J:5aat4»lCtto 

[0048] *fsaaa>a^- h±- ©§s!ig;S;£i*. 

1tma(*. »K?ft*J»fi/)<0. 1 ~8 OmJ/m2fl)t 
WJWffl. OEiti*. O-v^xtmOTlBt 

T*S-I=» L tta«ttJ»att*Bril'l*l £SS 



[0049] ca>a#. Kaattttt,i<i*a*£«Mfrtt 

© * a £Xa*MMI£ttJfl L-C-*l=Bra«!>* 9- k^- 

fcAl*. iftttlttt. £65JS£Mtt-rSllfri=S*1£J|Ll: 
I* ft 4 L M**tt l= *» L fc M^BBttJM * * & (= in * "C t. 

ftl\, 

[0050] stufti*. a*a)«*M««fflt^r. m^tt 
[0051] *mmo> hi — <*>»a5&i=isi*-ci*, » 

4. jfc*#IJt*l«)«i:Lri*. j*i£*n<->OA. tiUM^ 
7*->0A. 8?i£7;US-OA. fi&i£ffi?,$<DiD#t8B££ 
1I*Htttft«Ht ; ffttt-7 

OA. &It/\*yOA<D&#lR*fflfl&l»«; ; *lMt:*i JUS/ 
OA. *Bft7n->^A, *IHb7;LS-0A. v'J 

[0 0 5 2] Cft&OtMMMkffll*. S^14f-;U^m 
0 OSfigPlC*tLT. 0. 2~2 0SaSR**«* 

rflEffl-r-i)*A<w*LLv »*i=«ky, o. ooi~ 
o. 1 aasB<7)iiiffi5SttSi]*flffflLrt,at'>. sastt 

jHiLTfi, K^n-'O-tfveSBH- h 'J OA. 

OA. *9Ttvm&i- MJ OA. :*L>-<>IhrhyO 
A. 7 h'JOA. X^TUV^h'JOA. 

'J 'J OA^A«j*lf 
[0 0 5 3] C*lt>«f«»»ai|*ffl^-5«^l-l*. 

-eft-So s^sPE*i«si=?s#fi^ttt--jumma<*$K 

S-r-5B$lc|±tHbf- h 'J OAI*P$St^^-5Ci:/)^t>. tK 



(8) »Bfi¥7- 1 7 5 2 6 8 



B&« im*t ju* u -e»#-r £ - 1 \z j: y & y Ht < - t 

tf&*Z>o MtMO. 1-80mJ 

pH71U± (»*L<tt. pH7. 5-10. 5) 

I*. 

[0 0 5 4] B^xglcfci^TIi* M^;US(i4 0°CJil 
±, -ttlcl*5 0-9 o°C(Dffiltl::KSLTM$£fTfc 

#»ir«fcy*fULTrtafc36<ckyS*i:«:*o £S#f£ 

\Z % J£JE;Sffi£9 0-1 5 0°ClC^l?±lfrtSt>o 
[0 0 5 5] ffiK*#T-ei*«*»*n*9 0%^T*lif5 

y. »ftlE^b*9 5%ja-fef4*«^ii<ft*o -^o^ 

L<l*1, 0 00 p pmJaT£fc£<fc5lC«ftL-C*,& 

BaB«&7&»a>B*tt*iitiffBfiB;&a£ 
[0056] **wa>h^— (D«a^aicsfflstL** 

fttLTtt. SB-*E^b«<9 5 96Bl±(C»Lfc*jft-C* 
*«H*0)»a*M(-2 0-6 0°C»fflLTl»rc«4ttlS 

<d«t. BtfBBfta>Btti::tk6Bfttt*Bfta;HS« 
y* ca*ffBT?4}ft?-«BftMNrfl*Bti- 

**(*©3lHltfT<i:5=fc*<Tf*«. 
[0057] M(3(iMl±Lr5|cJ5i^cDS^ttmaft^;S 

Sit, SH£1, OOOppmOTttli^tS 
[0 0 5 8] tKJSSI* 4 0-5 0°ClC*-C5ftai"LftA< 

*lc*otlftlte-;i3lSJH*©ailS 1 , ooo 

[0059] s*>ic % *EJca>B*tt*Bi*«i**-r« 
-*^**?wb-r*»(=tsy h^-- «t^^a5cos^t^m 

[006 0] I»Wl:im< t*«*tt*««:i . O 
^L<l^7 00 pp m $ & * L < it 3 O O p 



[0061] B«tEib*a>B£i*« ^;S«i gi^m^^ 

it*J£»ft!U C*l£THF4mll:8j(fLfct(DSfi 

ffl-r^o BBB*t»Bit&t;HB*«**ija>BBM:. 

h^-0. 2 g*TH F4m I l:iM»Lfetfl!)*««t 
£ G illLfe»>^i^P7Hf57-f- (G. 
C. ) l=TfilT0)ftit^rt»«»ftl=*yil3ef *. 

[0 0 6 2] G. C. 
«3l»l:»»GC-15A (^e7«J-frft) 
^r-V'J7:N2. 2kg/cm2 50ml i n. 

split tt1 : 60, ISi^S 3 0 mm/ sec. 
±? ^ A : ULBON HR-1 50mx0. 2 5m 
m 

^;J|L :50°C 5min. hold 
i 1 0°C/m i n . 
1 0 0°C 

1 2 0°C/m i n. 

2 0 0°C hold 
fsmfi : ZU I 
«jp*B: HUX> 

[0 0 6 3] **MICte(+-&*^— h-f— 0)ftS»*5H 

[0 0 6 4] »^Sfi<fc Ltl^-^-*^>^-T 

a- i is (=>-;u*-*±§8) 

*«t*LBB»l*1»ttfc-±- h'J^Afffll^ 1 %N a 

c i *»»*H»**o 

[0 0 6 5] aB»£LTI*1IMEB*Mc»*1 0 0-1 
5 om i *izft&mt LTWmZfe&l (i?^L<(ir;u 

t»l^iBJSK»* 0. 5-5 OmgM^o 
[0 0 6 6] Ktt€BBLfeBff»tt&tf£ttttST?tii 

— T A — I I Ml^cfc y . T/^-V — <h Lt1 0 0 umT 

,iT*—£mi*x 2-40// m(DttT-a>ttS»**affi 

BBV*S»*«by. ttB4jumJUT<D* : 5 

- h"*"— M12. 7 /imiaJiO*^- 

ht-MM«SlfliMi (D4) 

[0 0 6 7] *S§aj(D*^- h Bfi^PttttBtf 

3-1 0/imTffey. tl^WM 5-3 5 (»*L< 
I*. 1 5-3 0) Tffcy , 2. 7 |/mia±0)*^ 

-h-*— -fi^tSl^Sft^^T (J:y»*L< 
it, 1 i*a%WT) ffcSZt/i<»SLl^ 
[0 0 6 8] h-J— (D«-B1#ttS*&l=lRl-t*1±*fc«) 

[0 0 6 9] #l»tttt4il«tLfcn»«li, k-*- 



(9) 



ftm¥-7 - 1 7 5 2 6 8 



[0 0 7 0] 1) ;jSB14tt-^] : &mWlim (IHbW 

[007 1 ] 2) PS^IJ : &mmtty (TZ^MTs hO 
SHb-fe'J^A, iib7^5-^A, iHb^ 
gHb^PA&<>:) • Mlbfe (^IbWilfc: 
if) -iSMttt (eUbWfftfcif) -Mtt «K*;uv 

[0 0 7 2] 3) »ffl:7yX$«nt»£ (Z?vitt£- 
U^>, TKU^r h77UDIfL/>ft^) - flails 

if) ttif. 

[0 0 7 3] 4) ffi««»tttt? : ftMMblfe (M4b 

[oo 7 4] z*t 6 h-*-- s^i o omssp 

(C»U #*L<l*0. 1 - 1 0M6M<ffll*i=>*U «fc 
y»*L<f*0. 1 ~5M«M<JBl*t>*l*o 

[0075] **W(D*5— ©«^ja*a*a»r-st«s 

So 

[0076] hi s 

M#<* 1 COfedU (H1««) A^6SS«*f*0)l6**»l= 
tofcor«lt6*tTl^4IS*#IKa*1 fc. ftS*<*1 

K7A3 1 5lcjftlSLrKlttittTl^»«^ffl I I 
t. ±E»«JKfifcffll I fciSJ»LTER**lt^4«« 
¥15 crftt?%EHB*«*St«) I 1 I <tlc*Sij£*L 

So 

[0 0 7 7] ±EtE9tt]ft£X I f*. UTAlltllMfc 
ttotW. ±Eft«*(* 1 CDfeS (B16«I) f-BHP 

ffihb^3 0 0 3*<-»«*l::*aiLTER* 

tltl^o !£ h 3 0 2^t/3 0 3(DB§fiJz3JI::(«g 
lffifflP-^-3 0 4#tf3 0 5Jb<ffiift£*U 
fflP — ^— 3 0 4M3 0 5 tttlZ®Zt?*ltz£:EVAyj 

[SllclHiiEgffi^K^: K7A3 o s^JMt^^aCs 

*&SftfflP — ^— 3 0 6M^1*V K3 0 0 8 

A<Kltt>4in^fto -tE$c¥K^A3 1 5 0>*HSffiift« 

-3 0 9. yiJ^/<3 1 0. e¥**#8tffl*®3§3 1 
1 . ^fit/R 3 1 2A<ffl#EK**lTl*4. 
[0 0 7 8] JlE*e¥K^A3 1 5 0)rtHfflHctt|E¥* 
1S3 13, *&9ttfttt;&*B«3 1 4A<EK**lTl* 



So 6¥K7A3 1 5 0)lB¥*r3!i<*#f*<»»lCl*7KU 

v-h (H*-e-r) *<teyf*it6tirfcy. legists 

K*^-h±f=»«ttl=*»IBy«(+*tLTi^*. ±B 

K¥K7A3 1 5(D*ffl!J±ffl|Cli±E»»/Il3 1 2t& 
»LT»a£^JUh*«3 1 6 36«E»*tt. KiftaiHUh 

#ig3 1 6 0K¥*t«^rsi*iMB (*«) i=ttc*m 

3 1 8A<EKS*iri^* 0 tt£fS13 1 S^ytSb 

rriitt»n«aici*a«*i*3oia)n^i:KaL. ft 

l*f*3 0 1 lcSLT»JKett&»ttSJfl hK3 17^ 

ES*tin^o 

[0079] ±e»«j&j*«i i a>«Wi£lMB-r 

So ■iftai«n(cDcatt4:»«ei*«-eft«*%K 

=?U m^ii. O P CS3fe K7A*fcli7^U77X v 
y=j>K^A) 3 1 9A<, ^®J±!B$e¥K7A3 1 
5(D^j§®<hSf£LTEt££*iTl*£ 0 ±EB*K7A 

3 1 9<D±*-e-€-(Dnaffiifi«fcrt % ««#k^a3 1 

9 (D m f rS] ±3K« A* & T 3EM (c ft ft* o T RMtfflttM 
3 20, ^7 U— — >tf^&3 2 1 **«SS3 2 3 

*<«*ER**U £*l^±E®3fe K7A3 1 9<Dftmm 

a>r^#«ii*¥S3 24. si/5 7-(Dr«h^ii^ 

S»*ia3 2 5*«ER**lTl*«o 
[0 0 8 0] ±EB«&3attS*I I KDffimtVLTO) 
^t<T*fo%o ±E8*K7A3 1 9<D9Vmmt*iftTt 
4i4«lc % sfsSSttW* (git riHitei*j <tt^5) 3 

2 6Meks*u »HiE#3 2 6 4ii={*raaBi(D««« 

■MM#AonttB(ciMtdtu ±EB*K7A3 1 9 

«) t4*5l:«i:oTL^. ±EE9an<D9MfcttB(** 
ftlftl-fIP-aMi3 2 7 Y, -7 if 

3 2 7M, v7>a«S»3 2 7 C&tf?7'^S«8 
S3 2 7BK^t4o 

[0081] ±EL/=rt#«ifi6a>ij«^ftiB*i*a> 
Tl&e^-f s« -tiSLfc«* K7A3 1 97b<gi 1 ^En^fS] 

ICEIe^ S<t. M*K7A3 1 9±a>«*(*f*-*» 
1S3 2 3lzJ:^r«B^ttSo i1 <7)ftMlzfcUT 
I*. S-gPlftffilJS (JSTF. ^P-bXXtf- KfT«) I* 

1 0 Omm/ sec )>A±. (ffjilli. 130 — 25 Omm 
Xsec) T'fcSo -**«*3 2 3ircfe*B*K^A 
3 1 9lC^-rS*®^*7tlS<t. RUH3 2 8(D^IP 

-■•«#icr km * ttfc u— v-* e iccfe y mas* 

tf'i=Tt>tl* «*K7A3 1 9±l=»«»«3b<»rt*tL. 

is]$Ei*3 2 6 0)[Hi$E^cfc y fct>^i:^««ettics«* 

tifc-fiP-a«8H3 2 7 Yir J:ot±!Bilii(D 
[0 0 8 2] *SHtt*V K3 0 7. ^SftP-^-S 0 6. 

K3 0 8S«SLr*iS**ir#fcl£¥*ttt, 



(10) 1 7 5 2 6 8 



^teffln — =? — 3 o 9d:a^fifflP-7-3 0 9 <t«fS] 

#<*lt&tL*o 6¥K7A3 1 5I4. !^7tK^ix3 1 9 

£B«LTHl*SWlRll::E|KLTfcy. 
813 2 7 Y[-£ y»J*S*lfc-f IP- h 
±E**K7A3 1 9(D^HBi:±ElE¥K^A3 1 5 
flO*«Bi4:3b<a*LrL^*»ttl=rlfi¥»««3 1 3lc 

[00 8 3] 1 9 14. ±IBI&SJB«a3§3 

2 OlCcfcy»a^tl. * U--X/^U- Re*** 'J 

-->y^iS3 2 1 ic^or^ <j--:/ys*LfcflL n 

MfcEH£LT. Vif>*a«JS«3 2 7M*±aiL/=W 

=fe (xiirafe) o h^-«o)»E¥35<«T'r* $c¥ 

*t±f=»***tfc=ftKM«C*#*«»3 2 2M3 1 
4lCj:y»«**l. ±B^U <>/<3 1 0(z^^,$e¥W<7) 
«ttMMfc**l«i:#fc. I£$e¥**I4. ^St/R 3 1 21c 
«fcotK¥ K7A3 1 5«fcy#»**u »iS^h3 1 

6-es»»«3 1 sicatstu »tff*ic*yjE»**i 



[0 0 8 4] *f§^<D*^— ii^ja^;iicfci>rii. 

[0 0 8 5] 

[JtlkM 

mz>$ui'7-^mm <c. i. 

5 : 3) fi&ftT- CK^qR«^»1 24mJ/m2; BE 
Ttis«ffi»3 8m2/g) 1 0SaS5£. 

(^m^maitso : 20, ma^ts 

#*±275) iH8SiS«LtL^f h7tKn77 

<D/K— ;i,5 0Mffl<B?H£T* ;SJS4 0°C-C?1 0B#P B 1H 

tlfcM7*Pi/T->a»«tt : f-*'T < h7t KP77> 
»*3b^a»JLfco »6*ifc«7*PS/T->H*H»tt 
TOBilRtRitt 1 8 m J /m2"Cft y , BEThtS 
ffi»li4 1m2/g*eftofe. *fc* S7^Pv7-> 
81*4(4. n-^^>rcSI»»f^* (n-"^*>1 
00gSy(D»»«0. 1 gl^T) T'fcofco 
[008 6] >T3j->3£»*7 0 9M*8M::. O. 1 M — 
N a 3 P 04***4 5 1 iiaj 8A L , 6 0°C|zAQ;U 
LTcQL 1. OM-Ca C I 2*»*6 7. 

i^izSioLrca3 (P04) 2^«*a^^Sk*+tr 

l***3R«i* ( P H9. 5) M«Lfe. 
[0 0 8 7] 



X^U> 1 7 OS4$f5 

n -^f;ix7^ u i>— h 3 omasp 

SMIfi7^Pi/7->SB» («tt»H 8mJ/m2) 1 OSfigfl 
/<77-f>9*;« (m. p. 75°C) 40maSfS 

^fiftTKyxx^uWHg 4IM 



( ^ p tK* v^b ex 37 x J — ;u a ^ 7 <h <Dift§£ 

ma^fcja^a 575) 

[0 0 8 8] JifE**¥4£6 0 o C|ZflP;SL. TKit/f^^ 
(«»«MbX*»{) Sffll^t1 2, 000 rpm 

#JtLT2. 2' -7^t*X (2, 4-v/f;^l/P 
- MJiW [M6 0°C!zfclt^,^M^= 1 4 Om i 
n. ] lOliSP, &tfv>^;U-2, 2' -7!/eX 
-f V^U— h [aa6 0"Cf=i3!+**J««|=1 I 27 
Om i n. ; ;^I8 0 °C|r fc If = 8 Om i 

n. ] 1 u a$i±«a#iB««9«naiL 



1HI8. 5 



fc. ffl?* P:>7->i£l¥4l4. b^U'n-^fJl, 
[008 9] l»E**ai* + fcilBl 



^SAL, ;SI6 0°C, N2J¥HfTFC:a3l*TTKze* 
t = ^-f:t10, OOOppmt'20MjHfL, 

tzo $Sf 8 0°C<t LIEl- 1 OB*M«»*«lt 

fc. JKJ£»7«, HattSftSIL. tttKS-»^TCa3 
(P04) 2<&*tt^£**U fflifi. **. RftLtl 
a^Kj^7b<8. 2 jum^l^v7>^7- h"*— 
fc a I(0l4v7> £4 5°C. 5 OmmH g COM 

JETT*. 1 2B*P H 1«i»«l31^ff*of=o CCDB^^-e^h 
lC«HLTl^»^tt*«#0)*#«l*3 5 p pm 
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[0 0 9 0] '&Z>tltzi/T>l3^— hi— <0«-a«5l4$ 
i£ 1 (Ctf^- 0 

[009 1 ] CCOvr^^F^— 1 O O glCftL. 

$!30gi:ffll3-h7i7^ h*-V'J757 0g£ 

[0 0 9 2] C(0S«S«J*m^rrtTS5(Z)*^-ffi¥ti 
(CLC-500 ^rA'yVgf) &&*8£JBl^Tlifcij L 

+^T*fco^o *Sm^a2lr7F^" 0 
[0 0 9 3] It&fll 1 

**BS(DlH7*Pi/r->K» (c. I. tf?V>h^ 

;U- 1 5 : 3 ) flUK?- (RHBtm 124mJ/ 

[0094] mmm2 



LtSMlLWt^'JK^III (C. I. fcf?>> 
hb7Kl 2 2) «MS^ [»imi5 8mJ/ 
m2, BETJtS®IS4 3m2/g) $1 OliMlt 

ht-SWUfco fSktifcV-tz^**^— hi— (06 
«tttt*« 1 Ic^-To £Ht»lcLTlI 



[0 0 9 5] tt<gW2 

*teio*t9UK>fifi (c. i. eyy>hu^K 

12 2) fiSftT- CftttKM 1 0 5 m J /m2, BET 

■if»*7-ht-i:ttl!tLt«8»*tfl£<, JUS* 
[O 0 9 6] HWI3 



«lc L t SIffll Lt:i/X7 l/^f x P-fifl (C. I. 

tfy>>h^xp-i 7) mm* imm®Lm®me7rn 

J/m2, BETit*Sfl4 5m2/g] $ 1 OSSSH36 

7-ht-5iSLf: 0 ibtlf:^iP-^7- h^h- 
OM*ttt«l lc^^- 0 SFferc, Xffiffll fcBWCL 
tltllLfXhSfc^JSo/co IS*£»2|::^-r o 

[0 0 9 7] it^gl]3 
*ffiI0)v^7^xp-g8 (C. I. tf^>>h-< 

XD-1 7) ftlt? CIttKtMS 5m J/m2, B 
ETht$lS3 0m2/g] C t £ Bfc^T* 

mm3 tfs\mzLT<< ^n-jj^- k-*-— £n«Lfc 0 

[O O 9 8] 
[*1] 





Cfi m) 


^ *r a 


t£&12. 1 urn 

-g- =fir fi 


h ± - © 


# w a 

(ppm) 




in o/s) 






8.5 


30.2 


0.1 


24 


35 


- 52 


- 35 




8.7 


50.5 


2.3 


36 


42 


- 34 


- 30 


mmm2 


8.0 


25.0 


0.1 


22 


32 


-47 


- 35 


&sm2 


8.3 


65.5 


5.7 


37 


40 


- 15 


- 10 




8.3 


28.6 


0.1 


23 


43 


- 55 


- 42 




8.7 


72.0 


4.8 


37 


62 


- 32 


- 25 



[0 0 9 9] 



2] 
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M & 81 


i3 -f U 


m « » 


in HH 


i /J oX Wrj 


in 1tfl 


i TTifrffti-// 2& 




1 on 


1 ft 9 




<J 


o 




1.75 


1.65 


O 


X 


A 


mMmz 


1.83 


1.85 


o 


O 


O 




1.61 


1.61 


A 


X 


X 


mmM3 


1.82 


1.81 


O 


O 


O 




1.60 


1.63 


A 


X 


A 



(£fe 1) fWfrOffi A"5J x»^ 

(&2) MMUEfcU v ^^xSSff-t X - Rite#»© X - Rite404A # 5-£im£ih£J^T$J^U*: 0 



[0 10 0] j 

xp — ^ — h^-— 
Hi LfX h£fc->S 

[0 1 O 1 ] ItKtffJ 



- hi— &tfjttt« 3 -e^Lfc-f 



[0 10 2] 

[BB(DMW4:Rn] 



[(U 1 ] 




(13) 



ftfflW- 7-1 7 5 2 6 8 



(5i) int. ci. 6 m%nm fr^mm^ fi rnvstLmnm 

G0 3G 15/08 5 0 7 L 

ovmam mm V)- m)%w% k 

I£JrS5^BB ET^l-T- 3T1 30ft 2 *V mmS5*eBBT5tl^3T@30#2-S§- *-V 

y >f*xC£*±i*i y >**3t£tti*i 

m*^fflET3tl^3TS30S2-^ +^ 



